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\pp icai t t ui k,s the Examiner for ihe < i 1 t 
Reconsideration is now respectful!;: re-quem 1 in % m the amei mm a on md the 
following remarks. 

Claims 1-10 are penciin its >1 io Claim 1 i '1 ndepc >v c i 
! < I s f i h i i i now 

cancelled. New Claims 11-16, which are rewritten versions of Claims 5-10. have been added. 
<K,>> i i hri il ( \ <. ' t ' t It 1 i 5 1 i \ 

Spgcificalion 

The disclosure is objected to because of informalities. Applicant is providing a substitute 
specification, which, Applicant submits, addresses the informal ides. Therefore, Applicant 
respectfully requests that the Examiner withdraw the objection. 

laformation Disclosure Statement 

Applicant is filing an information Disclosure Statement along with this response. 

Claim Objections 

Claims 5-10 are objected to under 37 CFR 1.75(c) as being in improper form. Applicant 
has elected to cancel Claims 5-10, thus rendering moot this objection. Therefore. Applicant 
] u}\ icqa.s Oat Ik <> ncetto 1 , n ^ I'Cv^ m < ^ 



Claim Rejections under 35 IhS.C, §1 12 

Claims 1-4 stand rejected under 35 [JSC §112, second paragraph, as heme indefinite 
This rejection is respectfully traversed. 

Vpplic i ^ tended i i + i d < alul! t ha la amen< n j to 

Claims 1-4 overcome tins rejection. 

hemieac \) Ikv i w-mmmC cm<e m 0k K'ko, i dlmms 1— j ale " 
U.S.C. §112 be withdrawn. 
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us R ecj «!? k ' r 35 t yd £ I 

(dinars 1 and 2 stand sovviL,i ando 1 I ^ C ;1 2 b> -.m . u^ipA- K 1 \ 
Patent Publication No. 2002/0 154 1 45 to isakovic ec a!, (hereinafter "Isakovic et at"), This 
rejection is respectfully traversed for at least the following reasons. 

\ppi! uii 0 ^ k d i < i ueites n^n; rau mu _ l> nvt mi 

! ! 1 > n )jta is t m ,i. v j hit to u <c i .<^- vi'tOMU' v t t i it tit 

mu i N i < SO ». u i ok Oil 

num. 20 and paragraph 105 as disclosing these components. However, Applicant respectfully 
■mi run h, r j dos'ihui nd subject matte; Rei uuto ?0 ot ! ,g (uKv « to r 

^ )| an- i (k< s 1 ... ■ i 1 • u j i <h 

i.age pr< t doweve one i j j elk on tc disci mpri 

DM cl e i i.gc >j in d ( K twt pro e< oi 

and- : .16 of paragraph 1 03 and Fig. 1. Therefore, the Office Action falls to establish that projector 
20 of Fig. 6, relied upon by the Office Action, comprises at least one DMO, as claimed, 

WO t i i til )i t ' I If) o PI > p <M-Uo s 

winch s d [ ing: at least ont DMD as recited in 

Claim 1. 

Furthermore, Claim 1 not only recites, "A digital light processing (DIP) projector tor the 
aah i <> ^ t i images conposu it t i 

Claim i. ? i f i 1 i \ ( 1 1 j ! t 

^ii u«i 1, !hi' J|s m i I ! ) 1 ,t ! 

m jecti i ( ercoscopie im c >mi t s t c i t i ) n t d (DMD) 

Lsk >\ v l al tails i< disclose that projector 2 omj. no the t en d elements 

Claim i also recites: 

5 ! 3 st driver circuit teracting with is id \ 1 j 

least one DMD, 

at least a first signal input for the input of image data of at least a first 
image channel and a second image channel 

at least a second driver circuit interacting with a memory; and 
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a switching device., which is connected on one side with the two driver 
circuits and on another side with at least the one DMD; 

wherein the first driver dram processes image data of the first image 
channel and the second driver circuit processes image data, of the second image 
channel, and the switching device directs to the DMD. alternately, one or more 
i m c oi r ne fro. the first drive circt end one en ore A £ > or frames 
from the second driver circuit. 
HwO u , • m >< ! j , o ^ iv ^ i t i e i i e u > , m a Jiu 
with a memory" corresponds to Fig. 6, ie i as 22 and 104; that trie o least a second driver 
circuit interacting with a memory" corresponds to Fig. 6, ref. mams. 24 and 106; and that the 
"'switching device" corresponds to Fig. 6. ref num. 108. Office Action at 6-7. As discussed in 
Isakovic A ah a;, paragraph 207. each of ref. nums. 22 and 24 corresponds to a •'graphics 
compute? Wha is ni aiu b\ i t iphics at purer" is fu In 1, eus sd Isakovic et al. at 
paragraphs 109-1 14. In particular, each "graphics computer" is, literally, a computer; nowhere 
is this referred to as a "dri\c f A i uttheuno^. I m « offiahoxtc et al shms'gntpl «,or >i r 
l S ?! t I S c a l 187. 

w v v ts 1 g t raph 1 grapl cs computing unit 9S i a [so refers ed to a- grapifu 
client um <\ i v.ot > < is h t > n i > i i i 1 ». S 

\\ i ku . s\ <m' s ,o 1 " • h > o ip i v. " < N - < < i < - i viwi ^ m 
proiccl 2 ati w 4^ t snn:!c J < i t > , | ^ ) menci r.ipihc-. 

co.rnptt i s ^ x ^ ^ t >\s nh o\ i, i ui i A i < 

is shnil to the nit arts ie id cusse ) Applicant's c it << i ] e A3 paragraphs* 
i rvi v. t n I U j n t i v. kv n > i f on a 

tl ) d >s \ | v. t u i I n ism 

ui opt mg < 1 1 wt j v Jawer cacti t are A eaA a second driver eircuh and a s\\ tehntg 
device, which is connected on one side with the two driver circuits and on another side with at 
k cO AP s \ > i)Oo'\L. sa a u it ecu ti F> co ite Oi muu 

images rames he irst dmer circui id one or s feu _ r framed 0 in the weond 
driver circuit;' 
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f \ i > t U ' I Vy !(. 1 ' *-\- 1 n S i U > i c 

no - - rimafa e case for the anticipation of Claim 1 by Isakovic §t al if least the same 
reason:;, the same is true about Claim 2, 

1 o e pp cant pectful juests iti ej< > . < ( > c 2 undei 35 
U.S.C. § 1 02 be withdrawn. 

Claim Re jections Under 35 U.S.C. §103 

Clan 3 and 4 stand rejected under 35 U.S.C, §l03(a ein it jver LIS 

Patent Publication No. 2002/0154145 to Isakovic et al. thereinafter "Isakovic et aid"), fins 
rejection is respectfully traversed tor at least the following reasons. 

he t >ffk \c ! elk ■> i he s ie reference Usakos c } 1 l u f niticipa 
Claims 1 and 2. The Office Action, noting page 8. does not provide any further discussion of the 
elements found in t hums 1 and 2, o it is understood thai i te s: i ie rationale is used as was 
presented for the rejections under 35 U.S.C, § 102 at pages 6-7 of the Office Action. Therefore, 
t a. above di t i sioi jo tpplies c the rejections oi < lairas > and I, and for at least the reasons 
■presented above, the Office Action tails to present a prima facie ease for the obviousness of 
Claims 3 and 4 based on Isakovic et ah 

Therefore, .Applicant respectfully requests that this rejection of Claims 3 and 4 under 35 
U.S.C. §103 be withdrawn. 

Disclaimer 

kppiicant mo no i ^ resented ah possible , iave efufed the 

characterizations of either the claims or the prior art as found in the Office Action. However, the 
lacl N »k ue nem> or rel nfon\ > K >t iniendec n uvi .is a \w ua. rguasetus or as 

concurrence with such characterisations. 
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COM A sjQN 

(r view of i k ahwt uHMUtMinT and .tikwancc arc Lt.sp.cU .1 : s«4.t.ued 

In the event the Examiner believes an inters sew might serve in am was to advance She 
> «. i ! •> n s i f s i \ anal lephone nnnaher noicd 

below. 

Applicant belie ves no tee is dee with this response. However, if a fee is clue, please 
charge our Deposit Account No. 22-0185. under Order No. 22407-00047-US from which the 
undersigned is authorized to draw. 

Dated: November 12, 2010 Respectfully submitted. 



Electronic signature: ..'Jeffrey W. GiucE 
jefeyW.Giuck 

Registration No.: 44,457 
CONNOLLY BOVE LODGE & HETZ LLP 
1875 Eye Street, NW 
Suite .1 TOO 

Washington, DC 20006 

(202)331-7111 

(2024 572-0322 (Direct Dial) 

(202) 293-6229 (Fax) 

Attorney for Applicant 
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' ^ M ; \\]\ \i x 

[0001 j v ^ 1 i ! <. ! >I S ]0^J! i tilt i M. UlO i ltLO L U|"i 

images. 1'hc projector includes a DMD. at least a first driver circuit interacting with a 
memory and serving for controlling at least one DMl'X and at least a first signal input lor 
the npi t atao k f i nag< o k d a second image eh 

H\rKids(H \i) 

OOP ;.r'>K. . >-U' <n < a o ee e t > h - <. unu- umnh 

active projection and passive projection. 

o-\ i , . , j , ^ ps us> , i >> teoad i\i > aocuv'op^ 

u t l g a t pjv c« t ! i t ic t i i i n u i s | t n <. n 

tone it i fo m.ple polaj Ui Che observer wears glasses with 

ippn iate illk it t d s i e vith one eye mci the i mage with the 

other eye. 

|'0 \4] In the c seof the ct ep yecti t chnology, th < images are presented 
sequentially, thus, one after the other hi time. For observing the two images, siuuter- 
gl isses art used, whit \ alternate \ < ose the \ tew for one of the two eyes, in unison with. 

h a i s a lo . ihh k \ t u jm l to v \ 

repetition frequencies are required. 

1 0005] WO 95/1851! discloses a method and apparatus tor effecting the recording and 
playb tereoscop ( < 'served sc wherein th^ recordin ; 

! >i n i <- ui i i i i it on u . toea K liu inform na 

in a hiri detection ocfowa m alter, the r -> ^ sad ip. ,:ea-: mining therewiih the 
asveiativv-i <m p c rdema h do-moo u dv „>me.-ap<mdu a tr.euc- ot La >. ■ ght 

m <. t t ) 1 <. v. n w -< h 1 \ 

^ v e< > v <_ i i es i t it and left channels erna esen 
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\\<M^ ' .J X,< 



the lhe.r, on CR1 no tor T s 5 1 so 95 1 890 , i c >se \ si > f c 

h i i 1 u u i it 1 ) . c system each b iigfu sot i.nd an 
CD >ane.1 v ti he st left and tght images onto a Hsplaj screen serein a right, 

.is ^ on ett, \ ioi! sru\m ax suxm i i c n u <•> . he 

! i It*. v ! ; s )i 1 t o\s 

v ten a! J ml kt m v i < t v. i ^ n a 0 R 

uk uiot x i ! i 1 Lk cc eetet gfore th mage sioi onics oi'dx CD 

it ! piexer. which s the signal i I cc el se 

l H (. I 1 II U tat 1 Ula kl 1 , 1 h ! - 

and the relatively high costs associated therewith. 

[0006] The image repetition rate of LCD-panels is limited, as a rale, to 60 Hz, duo to 
thei interna] image m ag elect < hes so that ihe\ are not st .ted fot active proj ct n of 
Kxeo^opx a i > 

)0 | > P \<x ire known. DLP stands for Digital. Light Processing. Basis oi his 
technology is an about thumbnail-sized chip, a so-called Digital Mirror Device (DMD), 

eveloped by the I <as I t t on typic tlh 

800.thues.600, i024.times.768 or 1280.times.3024, or even higher, microscopically small 
mirrors are ph ced on the chip, i or e\ en indh idual pixel, the mirrors reflect a projection 
light coming from a light source, so thai an image identical with a data source is termed 
on a projection, surface. The .mirrors can be shifted electronical]}' op to 50,000 times in a 
second, so that ail pixels can he turned on and off up to 25,000 rimes in a second. 
Installed between the mirrors at he light < s trial 1 gg, < >lo x ice I w) cl 
typtcahy produces 3, or 4, color images m the sequence red/blue/green, or 
red/hlue/green/white, as the ease may be. Due to the rapid repetition, frequency and the 
mertia of the human eye, these are perceived as a one image. 

\ \ a s , \C OeCi ,i ku\ U IK 1 1 l! u|sXX> 

.xokx m m \on n 
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n { N lo nO v i _ h v f ir iun _ i n vkin vti si 

DLP projector of the above-described type. The projector has a first driver circuit for 
controlling a DMD. The driver circuit cooperates with, in each case, two memory 

i i i ! ! c ro o memory ban kI are t 1 

Jmucuev. s a tuM. Kiia .Ju-os-q m oK tU data Mn 

roni I memo? mks to t >L lem bus-systc in such ease, i ige data oi 
an image of a first or secern i lage < - eh out from, the separate 

nun n ml I iou olo vh<j »tai s ectiveiy in a ce i cycle f hv 
writu g of the uny banks > he it' >f the first o id banned 

requires the duration of four color-wheel rotations. And. these data, during tour color- 
wheel rotations, arc, in each case, twice read-out of the memory banks and fed via the 
drwer circuit to the DMD. Serving as signal input of the DLP-projector is a so-called 
interiaee-hoard. 

[GO 10] The demands on the switching devices with respect to addressing of the individual 
nemoi nks a ddresse < $ y< 1 idea cially in the case ol 
e s is es. lea trie due 

V\ l\ V r M" D P - i n I Mb 1 

1 t ^ i it i 1 c ! il[ I \U 

!.< i o pn ed < ereo-iraas 

1 0012! This object is achieved in the ease of a DfP-projector of the above-described type 

! g i ^O v , i< i i U -wis. i UK li 1 -!>(>' i ) ! i d t U i ) I ! ! 

^wiiditi v is s. d kt \ s \v n i u s. * Httu ao 

with at Last m no D ' ; \ si use \ sow i ua-'M.i s. <. m ! s 

image < banned and the second driver circuit processing image data of the second image 
channel, and with the switching device feeding to die DMD alternated' one or more 

( t b v v. e u i a it] ; $ i the 

second driver circuit. 



3 



Doc io. 22407-OOf 



' ! e term M ig device s meant herein to inc e any s )g 

villi which a pluraiit ita sow 1 1 tched < j the 

ipiesi cas he cl >f two d its are al \ e i mto 

Vis i uded isndi e ten howevt s also switch!? system, b \ t sx 
two data sources can be switched onto one or more data sinks. 

[0014] The terra "signal inputs is n e mt he ein to u elude both u puts tor analog signals, 
which arc then converted to digital fons, as well as also inputs tor digital signals. 

(001 \ co o idea oh the no i i o u to ut process the inn^ h on . lust and 
second hi c sit first dri circuit ut insn to provid a di ercrrc! foi 
i 'd i U h Ok v.* j m «. t U v he ! AM > n t 

predetermined sequence, first the data of an i mage or f rame of the first image channel of 
tit ? hi e - ct nd the iet - \ i geori me of the econd image channel 
of the second driver circuit. In this way. the inherent limitation of the system known from 
DE i * ■> i i l nage channel > 

fie drive! rcui < i i L in that > the process? n f id i lata t 1 the 
indi vidual image channels occurs in parallel and the DMD is fed only thereafter, in 
sequential order. 

f P I s ! ' i Uli'M i !' ! ' i i n f o 

longer has coi he cycle oi s ig 1 ri nig iccess ferem memos 

banks, but, instead, only must connect the data lines of the data outputs of the different 
hf\v i \ L ^ ri os i , i 'hi t i i ^ )ii if 
c mphkh lis i i v. < (i t demand- on the clocking i t ju ^ o mo device 
become smaller in this way. since it must now occur cany in the rhythm of the image 
change at the DMD and. thus, in the case of DMD s of today, does not. as a rule, exceed 
120 1 lz Finally, the dent of, in each ease, one image can be made available within two 
c or-wheei x cause the pai lei ot casing of the d m erent image 

c! els. 1 - t s mat s flicker-free ection series o 
stereoscopic images becomes possible, this meaning, as well, a better quality of the 
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projection. 

[s>017| \\n ! v. ur v. v s - rw g > t „ i 1 Kmui i \ j. 
onh at the enc the mag processing pi} m< it i m i pes f < 
[iuh « i > we (V ctw< m, ot w j s h dm N P pi' 

possible. Also, ii becomes possible with this type of system to direct, in simple maimer,, 
more than two image channels to the DMT), with, as required, also more DMDs being 
ccanectabic to the data bus of the system, with the image channels then being 
distributable in sensible manner to the DMDs. 

[0018! ki-ieai } i i to 1 

>f the first and s i i i received equent dh 

o dk. ) i.c Ktl . i i I uisi. "iim ait<i il'L 

espec nage chant t isiribi to the driver circuits vi appropriate 

ogic assig £ tola n * order that a ster< scopic image, or .image sequence, 
with sterc c he is igt , i xrojc ted flicker-free, the U > o ucing ihe in ige 
data, for e* i 11 < con mtei \ ilh grapl o video card must be able to make the 
image dan ivailable sufficient! v. i sag! It eai herefoi e< I te > provide 
atk M t! ^o>iv\ m mm, "Jh to, torn* wen < input ic«.ening !u iirm Mv,tb<'] Jv 
ss mlCi u l isnkn dn -i>nn\UKhM< i\e i.,nu,t the !k h\ ud ^. i, 
input receiving the image signals of the second stereo channel and forwarding such into 
the second driver circuit Hms, the data of the mdi vic d imag hannels can be directed 
to the DLP-projector in parallel with one another, 

to 1 « i > c „ f j 1 i i be u j u . i , >a - u < n 
suiOHoyimbo to toi ! { m w it t a i oiJ i t i s ta to ✓ im t 
Hv o ^ * - 1 a at ! i i !K 1 m \ \>> < n. it - 

t at mk ^ v. to s i u i v Uv i i) us 

In sue! case itu for example y. id ge t< svtk on ! 1 nputs and/oj 
the driver circuits with one another by use of a clock signal. 
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[0020] Vnother preferred form of embodiment provides a mien processor, which cent o s 
he so, u im dc s i s goal fot shuttc J ;ses s ci 

mscopuKOs i ^ s I ! > > ^ i s i > v i i j t 

are sent to the DLP-projecior unsynchromzed or arc not processed synchronously within 
heDI r r. If ti icb ii th« ta fh ige channels- o< urs outs de 
h 1 I ! i manner that a he lei c witching devk 

andtnusoifx r v e-n he,ne>> 'one i)\ n * u ^ J s. 1 a n lu 

also the control of shutter-glasses can he effected \ia a clock signal available outside of 
the DLP-projector for the synchronizing of the data, for example then, when a plurality of 

* i c m > i i j o f t t ti 

output, via which the naraliehconnei ted projectot - obi an the signal tot -nape change for 
the respective switching devices. 

[0021] The greatest color depth in the case of projection of stereoscopic images is 
currently obtainable with driver circuits based on an ASIC of type DDP 1000 of the firm 
exas Inst > uch < tt re >referred 

[0022] The switching device can. htndamentaih . connect ail signal inputs and outputs of 
the DMD with the corresponding signal inputs and outputs of in each case, one driver 
circuit, and then switch ail signal lines over onto another driver circuit. It is simpler, 
V\ot nm vamiI m\n y. . >■ il s il i t nO i ^ nun 

and only switches the data lines of the DMD over onto the respective driver circuits. 

[d.'JD I t u ( U k^u^K r> a .en > , f n^u <> ! t ^ i ■ i < mi 
i h ix s i > <. i n < t <. i ' ' v v ns 

data lines of the )MD ov; desired period of time oi 4\h the c< c \ tg d 

hue ^ o c hv <. sv! m > i un sd a ti Lku cm up. '<e 

> L j X } v. M C UICv\ ,sj\) i U iO i U ! s K kij 

pos hi r of he sv teh'nm douce en <ne 1 1 n t, t no tr ' ,n >i u ft t\t or 
elected ace it occurs s c^i ed at fu image repe i \ rec jencv dthe 
P ) ^- l n '1 n m a u c p u n~ pnw dc 1 u. 1 > 
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operation, be so controlled, that both "lenses" remain open, so that the observer can 
observe the mono-images with both eyes. 

[00241 In reverse fashion, in another preferred type of operation, it can be provided thai 
the imag< i i eh hayed \nu sp« :>e i i 

period o time tea im equence .sf amnhei image ei 1 o 

operation, it ct k of advantage t control a shutter-glasses in ici nanner that both 
i i n i S ( t i! n ) v v p 

! ttsp !U< ' ' ! - ^ .05 ! it 3 t!t i SO 

suit i. i i c v S t 'L U us i \ i < _c . n p ti i 

pi 0 i u lit 1 ' d'lh' . u i t. i K > i m k Ix 

nx ed v.;; V >i jectio > 1 ersperset i rges onU K obi: hoot tit 

observer having any indication that this is being done. The measurement of three- 
dimensional objects via a projection of grids onto these objects is, per se, within the 
ability of those skilled in the art arid is not explained further here. 

[0025] Finally, for reasons of simpler eonstraetion of the DLP -projector, it is of 
ah c i - - u 1 tcl ! on a \ ircuii board 

p_ ; _o v N \ .d _u diwmno 

diagram it die ie FK.b Rl oi he d ig pre en ting a pre i pie o 
embodiment of the invention 

> * * h 1 v< ^ o I £ ! 'V I s 

kii s u\\s he individual ^rci e> ->ont need hek> ronie data 

t ' s. I 1 1 t 3 IN v < h t, U s <i . 1U s 

h oc an k - e^ .J n n It! ,( i > >v ,iuie i . 1 t. o > 1 'her alte rVneb 
[uu\uiii o^ 0*1 t t \i <^ naee data a.e .cr . . i m ii 1 u 
data by A/D-converters on the interface boards I, lb 



Eicy Docke! l?:Ai t 00 i 

00">8j n nor CO ? d tm M Jib' , ^ii t u v. , 

including a clock. In this, the image data of an image or frame of an image channel are 
buffered in a memory on the interface board and only read-out upon receipt of a 

0029J in < ii on t ch interface board matter b 

3, 3' is arranged. Each formatter board 3. .T receives from its foregoing interlace board h 

d jge data s 1 v < d < 1 latter board 

no Jr\v u mm ■ MC S o.m st c - ii < i i h ik Om I be 

drive; circuit - include, in each case, an \$K \ 5' as well as, i? each cave, a memon 6, 
6' interacting with the ASIC 5, 5'. 

[0030] The outputs of the formatter boards b 1' go to a switching device 7, which 
connects the data outputs of the formatter boards 3, 3' with the DMD, 

[0031] A preferred ASIC for controlling the DMD is a DDP 1000 of the firm Texas 
instruments. 

[0032] The switching device 7 is so embodied, that all control lines of the ASIC 5, which 
arc tot. image d ines and which ai needed n c< t ol >£' tl MID 4 ka pe i 
through and are connected via the switching device 7 directly with the DMD 4, In 
contrast, the outputs of the ASIC 5. on which the image eata are directed, are switched 
ia the switch vice to the DMD 4 i nun vh he pi In \Si ! 

5'of the parallel-connected formatter board 37 

| i | v ! s n. w v _ v! i mi i <>v i mi in a t\s w th> a 
departing from [fee fundamental features of the invention. Thus., tor example, other seriex- 
ukouv iin I i > i m l m w an i t ululn 

i it n id>- } t n v i a > A t > i < ! v i ■) sv a 

switched onto the DMD via a correspondingly modified switching device. The 
synchronizing of the image data processing does not have to occur on the interface 
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l om I h tort « tL ctn e s\nd i rect % clock i 

sxothron t i 1 , tto uc\o t % ! , P pro ectoi c w be c -npkte .re tied when 
the *n ta i iiv hi i ]i\ 1 i J \ Jk ! k ^ < i a 1 i W n 

~M IT M 5 v i \ 1 i 1 !i K U iK ' i v. U ! 

suiikiein oi utnei>oech-ilh ui j i moo touChOviu tt vSi u 0 o a 
memory w! c K litre tugct or. Ft ermoo: M dm )\ )s can bo provided 
tat tl tching dc\ iwc Jistnhufcs a n? c \ y to N DMD* 
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i ' , A] \ s UN 

[OPOi] I he atveotve ief\..-> to D ! p i t> m of , com o ei o^-»pj 

memory a a J i h mont 00; i ! * h m ■> 

i !| s mage aataet at «. ^ m i ? i U 5 1 1 1 

BACKGROUND 

[0002] For the stereoscopic presentation of images, there are two basic methods, namely 
.luio po v._l,> 0 w ( \ ^ m <.> or 

[0003] In the case of passive projection, the first and second images of a stereoscopic 
image: pair are presented simultaneously on a projection screen. Separation of the images 
is done using filters, for example polarizing filters. The observer wears glasses with 
appropriate filters, in order to see one image with one eye and the other image with the 
other eye. 

[0004 j in the case of the active projection, technology, the two images are presented 
sequentially, thus, one after the other in time. For observing the two images, shutter- 
glasses are used, which alternately close the view for one of the two eyes, in unison with 
the changing of the images. In order to be able to view the images iheler-iVee. high 
repetition frequencies are required. 

I >{)05 \V( 5/1 S disci ^ et c y us for e fecti c he eeording and 

active playback of stereoscopic video images of observed scenes, wherein the recording, 
omtt mg t» uojioi m u 1 J> n _l mm o - a ^ s_ xil 1 i 
ii f n „c s a ) n - m arc the recording ana 1 li „ l\ ew is ilk 

lil 1 ) orres] tram left and right 

1 i is he asso i of two frame 1 die hanneis case may be. I his 

; coo i < j - i J mi eh t lies t m ^ 1 
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the other, on a CRT-monitor. U.S. Pat. No. 4,954,890 discloses a passive projection 
system with two mutually separated, optical systems, each having a light source and an 
LCD-panel, which cast left and right images onto a display screen, wherein a right, 
current image is placed on a left. prc\ ions image, and -\ ice versa, in ordej to improve the 
brightness of the image, especially in comparison to conventional previously known, 

al ! ^. ! " I i T ^ s t. p O s;. j „ !\ 

nrmmi Sod ere tivaiNu 'uwy'uIk hmx Moi ii c l. nut o m~ f C im- 
panel i J. a ple> 1 hich listi mtt the gj h 1 i signal ourcc ci i hwiseo to 
the c so ; aw; i >'\>a >i Uen e w> > ..own Vi ^ <. )p D< 
aad the relatively high costs associated therewith. 

| 006] ic in epeti te of LCD-pane is limited, a a h o 60 Hz, due to 
thci mleiui i i w v '< i a, i nae.i o< u \ e p meu en of 

stereoscopic Images. 

0007] ) v > yectors are know DLP d hgitai II essir! Basis of this 
technology is an about thumbnail- sized chip, a so-eailed Digital Mirror Device (DMD), 

I , <. a f s » w I > > o ' i i own 

800.times.600, 1024. times. 768 or 12S0.times.i024, or even higher, microscopically small 
iK a a tii h ojt-cn no u i i <. I i 1 a m i 

light Loming Jrom a light source so tha: an image identical with a data source is formed 
>B < project au > ce semi or- can h 1 ted Let 1 t 10 - =00 on i i 

eioia, s> s " pisels can he towed on and office to _s 00 'ones lit a w>.ond. 
1 wta 1 u ^ <-v. l a ^ u t s ^ t t t v tl wi! Ld 

opic p,. odta.es s, m 4 V v.olot n 5 1 a a a*. < >. 1 u i 

red/biue/greenAvhite, as the case may be. Due to the rapid repetition frequency and tire 
memo oi the h t nan we. these ate penw^cd as w>nc m age 

S] \ ori e bees de toward tch Dl yject 

projection of stereoscopic images. 
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DIP pn ott oft ' ove-described type hep ector has rst ivc circuit tin 
controlling a DMD. The driver circuit cooperates with, in each ease, two memory 
components, which, in each case, have two memory banks and are connected with the 
driver circuit via a switching device, a so-called crossbar, which controls the data flow 
from the memory ban! 1 Dl l> i » I i i 

an image of a first or second image channel are written to. or read-oat Irony the separate 

rum i f i i Leho > i \ n i .mtai m i lo I he 

writing of the menmi mrg mm c n data ^ > >i ami seem i: 1 nne! 
n nr •> i v ' < * j \ L ut i ^ i 1 t u u 

wheel m i <. 1 w i v. t U > i : I 1 ' n\\ 

iriver circu > e DMD, Set i ! i it of e ' etor is a so-calle 
interlace -board. 

[OOlOj 11)0 101! i\ ,t>) i \ torn 1 mo , it it o m > id i <n the mtn \ h i! 
memory banks and addresses is comparatively complex and can, especially in the case of 
higher system clock rates, lead to difficulties. 

M. MMAk^' , >3 1 Itit > ! > V INTSOi Hit IW ! \ 1 ION 

[0011] An object of fire present invention is to simplify the control of a single-chip DMD 
tor the projection of a stereo-image. 

j') n j 5 a t v. t 1 1 ! i c i 1 i ) P fx oi in x> i 'i Ki i 
through application of at least, a second driver circuit cooperating with a memory and by 
a switching device connected on one side with the two driver circuits and on its other side 
with tt least tl me DM I vith the firs i en it p si nage <: of th insi 

■) t. c u ! v m id iUU u pit i) ! i i < IK veOik i t „e 

diannel, and with the switching device feeding to the DMD alternate!) one or more 
images or frames .from the first driver circuit and one or more images or frames from the 



\t\> i . : „ a >> 4')" 1 ii " - 



I 1 I i ) switcl ig d.evk ions ldud s s t i „ s j 
with uhfcl t o >t I m. vsv i v \ ». tv c n 1 

1 1 „ U US <-\ > v. <■ v L 1.1 O I i COt < , V v. H i i < ! In 

Aj ! I O 1 H t it H h > <J "> 1 sU \ 11 v 

two data sources can be switched onto one or more data sinks, 

[0014] The term "signal inputs'' is meant herein to include both inputs for analog signals, 
ohu it 1 1 i £ ' \ i J i mil i im^ !, << s < t „ sal 

[001 5 1 A core idea of the invention is to not process the image data of the first and 
£ 4 j i tlii i lii h to s ver erra fo? 

u < t 1 ! s evi.ce caring for d ig to the DMD, in a 

i v i jet sequc c fii t the d ofai image ot rame of the first in tge chamieloi 
the first driver circuit and then the data el' an image or frame of the second image channel 
of the second driver circuit. In this way. the inherent limitation of the system known from 
{ t i > j > i j th image eheu t he p ocesst d by 

one driver eircui s i < ded * ha ^ he pi cess > f mage data of the 
i m dean <.u i! i * i a it 

sequential order. 

| K jo 1 t hU ' t k, - n ». j in *. iii t a t'Kmo 

it U 5 i k v v t 1 i h i a txN . i i man t 

ha o-cbut insteat only mtot <. „u the d i ? a Uue> id* the u.M wpi.is m I u i 1 
dt vi t tn ^ ' f o w. t si n i t n u.0 

completely in such case. Also the demands on the clocking of the switching device 
become smaller in this way. since it roast now occur only m the rhythm of the image 
change at the DMD and. thus, in the case of DMDs of todays does not, as a rule, exceed 

r i. ' i il ^ i> i. i wtihoi v: a.w vubtntv< 

«. i.ehotuio t\v ^ <. t i s na u 1 1 t <. un an ^e 

channels. In this ways a significantly more flicker- free projection of a series of 
stereoscopic images becomes possible, this meaning, as well a better quality of the 
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•projection. 

1 1 01 7] V\ t ht vhchin device 5 prr.n idt d 1 t ie Men >fthe >n, is amu 

only at the end of die image processing pipeline, then a maximum image frequency and 
iu { t t n v a \„n l ^ >i 1. f i. v i 

possible. Also, ir becomes possible with this Type of system to direct, in simple manner, 
more than two image channels to the DMD, with, as required, also more DMDs being 
connectable to the data bus of the system, with the image channels then being 
\ sb so) 0 r '< ■>% ))"• 

Iti'i'N] i''nv<jO i. 1 asm' ,a 1 K \ m o\v b ' ! i > «. 0 i , 
b Ju u t » < s t 1 a im it i m ! 

one after the other, via exactly one signal input, in this ease, the image data of the 

1 * k 1 1 m v an hdji\uut 11 mm 1 pne 

>gic assign* ignal i ! < * 1 t 1 1 * s im o image sequence, 

with stereoscopic images can be projected flicker-free, the logic for producing die image 
data, tor example a computer with a graphics, or video, card, must be able to make the 

n n>e d 1 I 1 l i > 1 ah It uiu hi ^ ! 1 <_ o pro 1 me 

at lea c id signa rrpi with the j anal in pu cei ig the in £. igmals cb the 
first stereo channel and forwarding such into the first drive;- circuit, and the second signal 

ugnt mcciv he im 1 m Us of the second stereo channel and forwarding .such into 
m a ilipa 1 w t v. ! >t f L s nb i uii vd 

0 the ) jecl ;arai n j one an >thc 

'* • ' j 1 n e a '\o t 1 i o' m te\ v. m t m* eh > n J e d 
synchronized to the DLP-projector, it is possible, as required, to omit a synchronizing of 
the image signals the individual image channels If such is > - then h is ecessan 
h e DLP p jjectoi cl e clock ex t isra for sync u n the t g ignals 
In such cusl ncan tnemmp.v .v 1 d , >gc , ^tk ^ . baMgo jhm m d o 
the driver circuits with one another by use of a clock signal. 



[0020] Another preferred form of embodiment provides a microprocessor, which controls 
the swiichii evice and/* j od ce con rof sigt ii f t sin t esse s S ■ 
microprocessor is especially necessary, when the data of the respective image channels 
are see to the DhP-projeetor unsynehronized or are not processed synchronously within 
the DLP-projector. If the synchronizing of the data of the image channels occurs outside 
ti he ojc to ichat mner that a) the sv s ring clock of the switc ig de ce 
and thus oi die inn , ngc s 1 x one , m> re DMils < - n ck vei erefron 1 < i 
also the conti t s^e can he edeclee \ ia j Uov k Mgn u h outside oi 

0-kbI f-p< i in \ d . I K i .w <\ j i p m i \ i 

II 'lOi^trs-sa kudi -HO no o '! u" -1,1. (. vli i \ > n 
on j it! \\( hii, ixp k s i inoul 1 n i <. t i the nd < i t ^ n i « c 
the respective switching devices. 

[002 1 1 The greatest color depth m the case of projection of stereoscopic images is 
currently obtainable with driver circuits based on an ASIC of type DDP 1 000 of the firm 
Texas Instruments and such circuits are, for that reason, preferred. 

[0022] Thi v. mdamen onneei a! i 1 c uipuis oi 

the DMD with the corresponding signal inputs and outputs of, in each case, one driver 
cm at at d then s he; » signal lines ve . 11 , the? < e; :nc 1 it i lei 
ho\se\u whu the v ^ nt « desiee . o - s J\ signal fines with a first driver circuit 
! tes the data lines of the DMD 1 t t k i k. c tits 

v S I i I 5 i J v. t V t i v t! 1 >t„ s t 

data lines of the DMD over a desired period of dine only with the corresponding data 
lines of one of the driver circuits. To this end, a control logic can, for example, be 
■sroxidech which <_ si oj i o >t ! i k ?ezcs the suite! 

position of the switching device on one image channel, so that a mono-projection of the 
selected ma c channel ccurs is equired it full image rep* i rei encn of the 

D\U \ s l g!Mt J i i O ' ' i i v pi c c _ i. I pc 
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\ mn he w» v. >! ai Jed that eet . nu i p>, i m i c -\ 
" - n mn - on , L bed- e; Cn 

0024 j everss is m he >rc Deration t can i idee? 

the images of an image channel can he played, or interspersed, over an arbitrarily short 
pesiocl of time, nto an umwc swuu ice ofommhei umow fo mm n thus i > { e; 

> l ) 1 11 ) f 1 ft l i> ! 1 

"lenses" are closed during the projection of the images which were played, or 
ntes p^ \^o i a m > l t ! tn o U t v t t v uii t 

control of this type can, for example, be of advantage, when, for example, in the 
xojecti (1 hnee-dnueusio ects locate i c ■ w 

ne ure< via the pr< clion of i ' « ed images i these objet iihout the 
observer having any indication that this is being done. T he measurement of three- 
dimensional objects via a projection of grids onto these objects is, per sty within the 
ability of those skilled in the art and is not explained further here. 

[0025] Finally, for reasons of simpler construction of the DLP-projector, it is of 
advantage to arrange the driver circuits and switching device on a circuit board. 

BKil nbNCRLMlONOF Hlb >R\\\IM> 

* ^ jwiho u >i h > . .\r in >k '\r dttni me n iv\ <n\ jlocls 
diagram in the sole FIGURE of the drawing presenting a pre! erred example of an 
t ! \>u< - v e „ \crstion. 

> > . x p x u -wi n\ - x ,s !, i \\ n i >> 
[0027] FIG. I shows the individual circuit components needed for the electronic data 
processing of the image data. Provided as signal inputs are two interface boards 1- 1'. 
yyU u'lnototlr wm'a wton an n t torn < "> c can afo oatnef 

receive analog or digital image data. Analog image data are converted into digital image 
data by A/D-converters on the interface boards L V, 
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[0028] The interface boards 1 " are synchronized via a synchronizing device . 
including a clock. In diss, the image data of an image or frame of an image channel are 

it j ! >n the interface board and only \ out n reeei t 

synchronizing m f 

u< 1 j 1 i , i o'i i k it u iL i 1 i I n tor k . U 

3, 3' jsaaansu I o * a i ut 1 ^ * ocoo- fret sJ<k t uhinll, 
1' both di aage data and ahu ign >c I i alter boards 3, 3 

are dri ver circuits for controlling the DMD 4 downstream in the data flow direction. The 
driver circuits nclude in each case an \S1< 5 5 as well as, n each case, amemon 6, 
6' interacting with the AMI" 5, 5'. 

[0030] The outputs of the formatter boards I. 1' go to a switching device id which 
connects t < tputs i foi ter boai \ iii ie Dh 

[003 1] A preferred ASIC for controlling the DMD is a DDF 1 000 of the firm Texas 
Instruments. 

[0032] The switching device 7 is so embodied., that ah control lines of the ASIC 5, which 
are not image data lines and which are needed for control of the DMD 4. are looped 
through and are connected via the switching device 7 directly with the DMD 4, in 
contrast, the outputs of the ASIC 5. on which the image data arc directed, are switched 
via the switching device to the DMD 4 in alternation with the data outputs of the ASIC 
b'of the parallel-connected formatter board 32 

1 I illustrate Uchh \ ment < >e modified mam vays without 
departing from the fimdam&ntal features of the invention. Thus, for example, other series- 
connected interlace boards and formatter boards can be arranged in parallel with the 
nhot tLjbMjK - UiUuottiV m t nr s . ~ v. t \ . - e, uJ 

h« > I DM! on In 1 ) i ie ! itchrr ^ 

synchronizing of the image data processing does not have to occur on the interface 
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boards; the formatter boards can also be synchronized directly via a clock, or a 

v 1 «. > ' s uhc e< o.nics )f the DI J 5 -project* >e complete 1 

x x \ \. \ \i s 1 v. > | ft <. v t, 

\ i ! n. W] he fori >oarc! gtx i circui d, it cat 

t j i i. f nl ' f t) ■) ! S 

iiuwi\ i be o v t<> v F ' t i . v > - t it\ < N ) v « oo\ i \ d 

so th it the s\sHol \v L'\kx uic-ao rslv; *o M ;r s ^ o l< DNilK 

WHAT IS CJ \1M! D IS 
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